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NEXT-DAY MATL

,-June 22, 1594

Mr. John Banks (3HW23)

" Project Hanager

U.S. Environmental Ptotect1on Agency—kegxon III
841 Chestnut Building _

' Philadelphia, PA 19107 c

BRODHEAD CREEK CONSENT ORDER

‘RISK ASSESSMENT WORK PLAN

CoN 773097-08 . . | ‘

" Dear Mr. Bankst

for the Risk Assessment fot Operable Unxt 2.

Villaume at (215)774-5094.

‘ cVery truly yours,_ -

ugw

I. Ratzell.
Manager

-Environmental Hnnagement Dzvxnxon

Pennsylvanza Pover & Lxght COmpany
Enclosure

cct L.J. Zelanka, Wilkes-Barre DER. (Plazns)
" Traci I. Self, Union Gas Company

GEII® Pennsyivania Power & Light Company

Two North Ninth Stree'nAll_entown, PA 181017117952151774-5151 -

AR301109

CIn accordance Hith Condition I.D.4. of the Fxrst Amendment to the Consent .
 Order for the Brodhead Creek Superfund Site, ‘enclosed please find a Work Plen\.

7"Shou1d you have any questxona regatd1ng thxs matter, pleane call Hr. James F.
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o Rtsk Assessment Work Plan o
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| ERM s Commttment to Qualzty

: Our QuahtyPolzcy R

- Wewill fully understand the requirements of
our clients, our jobs and the systems that support us.

Wewill conform to those reqmrements at all times.

Our Qualzty Goals |
T_o serve you.
"I;o'éé:ve you well.
To conﬁrﬁx#lly i;ﬁpro\ie that service.
Our éuality Imj:rovement Process =
Train each employee |

_ Establish and xmplement reqmrements .
‘basedona preventative approach

: Mamtaxn a standmg Quality Improvement Team
to ensure continuous unprovement

Empower Corrective Action Teams at both company-vvlde‘
and local levels to correct and ehmmate problems.

* Continually strive toimprové our
| dxent and suppher relauonshxps

: PaulH Woadmﬁ rman

 Kent E. Pdtterson, President and C.E.O.
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; ou-2 addresses the ground water in the stream graVei- to and incduding. u '_

| potenhal threats to human health assoclated with ground water. exposure :

":Background .

. In 1982 the Brodhead Creek Site was hsted on the Nahonal Priorities Lxst

(NPL). On 20 August 1987, PP&L and Union Gas entered into a Consent ':
Order Agreement with the Pennsylvania Department of Environmental

- Resources (PA DER) to conduct the Remedial Investigation/Feasibility -

Study (RI/FS) for the Brodhead Creek Site. The RI, the Risk Assessment

* (RA), and the FS were completed in 1990, 1990 and 1991 Tres'pectnvely. All
- of the aforemenhoned documents were approved by the agenmes ‘

" 'The US. EPA subsequently 1ssued a Record of Dec151on (ROD) in1991
which d1vxded the remedial work to be undértaken at the Site into two (2)

operable units. OU-1 addressed the coal tar containing subsurface soils i in
the stream gravel unit at the Site. The U.S. EPA identified enhanced

- recovery of free coal tar as an intérim remedial action for QU-1. The

interim remedial action for OU-11is scheduled tobe unplemented dunng
the summer/fall of 1994. o A .

bedrock. PP&L, Union Gas, and ERM met with the U.S. EPA and the PA

DER on 12 February 1992 to discuss and clarify the scope of work for OU-

2. PP&L and Union Gas subsequently submitted a Good-Faith Offer to the

~  US. EPA on 28 February 1992. A draft Administrative Order was issued
- on 26 March 1992. The final Admxmstratlve Order was issued on 3 Iune ‘
1992 , o | S o

o _' Ongmally PP&L and Umon Gas were going to conduct the RI and the FS

and the EPA was going to conduct the RA. However, with the recent .

~ change in agency policy on performing risk assessments, the EPA agreed

to let ERM perform the risk assessment on behalf of PP&L and Union Gas.
An addendum to the original Consent Order reflecting that PP&L and

‘Union Gas will perform the RAis scheduled to be 1ssued early to mid-
. June 19%94. L o _ . .,

' stk Assessment Scape !

The baselme nsk assessment for ou-=2 wﬂl focus on ground water at the -
Brodhead Creek site, consistent with the definition of OU-2 found in the P
Consent Order. Specifically, the baseline risk assessment will evaluate. .~ T

L
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and use. During a meeting with the agencié?‘ on14 April 1994, it was

. agreed that the shallow and the deep aqulfers would be evaluated
separately in the risk assessment ' o ,

| ~Hw potentxal for ground water dlscharges to. Brodhead Creek and other -
surface water bodies was addressed during the baseline risk assessment
for OU-1, and this pathway will not be re-evaluated during the OU-2 nsk -

assessment. Similarly, the baseline risk assessment for OU-2 will not -

. address potential risks to ecological receptors, since these issues were -

extenswely evaluated durmg the baseline risk assessment for OU-1.-

Work Plan Orgamzatron "

This work plan outlines the proposed scope of work and technical -
- approach for the risk assessment for OU-2. The Introduction includes
' background information and a description of the exposure scenarios to be
~ evaluated. The proposed scope of work includes a detailed description of
- the protocols to be used during the performance of the risk assessment

and the contents of the risk assessment report. Relevant references are

‘also included with the work plan. -

PROPOSED scoes OF WORK

Relevant Grtidmzce Doeumerxts

The risk assessment wxll be conducted accordmg to current U. S.EPA .

guidance directing the performance of risk assessments at Superfund sltes.
These documents mclude : :

. | ri'stk Assessment Guidance for Superfund Volume 1: Human Health

anluatzon Manual/Part A (1989);

e Human Health'anluatzon Manual/Supplemental Guzdance Standard

" Default Exposure Factors (1991),

. | Rtsk Assessment Gmdance for Superfund/Part B (1991), ,

e \ Dermal Exposure Assessment Prmc:ples and Apphcattons (1992),

| g 0 Guzdance on Risk Characterzzatzon for Risk Managers and Rtsk Assessors ,'

: (1992), and

CERMINC. R 2 -  ssm-ent/s
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. Supplemental Guzdam:e to RAGS Calculatmg the Concentratwn Term
(1992). . _

. . "—\
A Addrtxonal guxdance issued by EPA Regxon III w1ll also beuhhzed in =~ . \J,
developmg the risk assessment These documents include: ST

J Selectmg Expasure Routes and Contammants of Concem by Rtsk-Based
' Screemng (]anuary 1993), o

. Exposure Point Concentmttons in Ground Water (November 1991), and
‘. .Chemzcal Concentrition Data Near the Detectzon Limit (November 1991)

Proposed Risk Assessment Protocol |

The basehne nsk assessment for OU-2 at the Brodhead Creek Site willbe
conducted in accordance with applicable U.S. EPA guidance, and will
include the traditional four steps defined by the National Academy of
Sciences (1983) in their report, "Risk Assessment in the Federal
Government: Managing the Process." These steps are as follows

* Identification of Constituents of Potentral Concern, | R

. ExposureAssessment' SR S “ SR
. ToxrcrtyAssessmentand S E | u
¢ Risk Charactenzatxon. Lo S -

The approach and assumptxons ‘which wxll be utilized in developmg each
: of these steps are outlined in the followmg subsectzons

| Identzfrcatron of Constrtuents of Potentzal Concern |

The 1dent1ﬁcahon of constituents of potenhal concern wrll be performed
following EPA Region Il guidance (Selecting Exposure Routes and
Contaminants of Concern by Risk-Based Screening, January 1993). Consistent
‘with the approach outlined in this memorandum, reported concentrahons
of constituents in ground water will be compared to risk-based
‘concentrations which have been derived using the toxicity data and
~ exposure assumptions for calculating ground water levels presented in the
" most current Risk-Based Concentration Table (Second Quarter, 1994;
- prepared by Dr. R. Smith, a Senior Toxicologist at EPA Region III).
Constituents whose reported concentrations exceed the nsk-based
concentrations will be carried forward in the risk assessment. -
~ Constituents reported at concentrations less than the risk-based screemng L
levels will not require any further evaluation. (Note: Consistent with . o \/)
EPA Regron IIT guidance on selectmg conshtuents of concern, the target *

14
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B »nsk level used to denve nsk-based concentratxons wxll be equal t0 0.1;
, thus, the risk-based concentrations for noncarcinogenic constituents will
 differ from the values presented on the Rlsk-Based Concentratlon Table,

.~ which utxhze a target nsk value of 1 0)

: Concentrahons of i morgamc constituents detected in ground water will be

" compared to reported concentrations in background wells. Constituents

- detected at concentrations which are less than or equal to background
concentrations wrll not be evaluated further dunng the risk assessment

 Previous studles have 1dent1ﬁed the primary constltuents of potenhal

concern at the Brodhead Creek Site tobe polycychc aromatic
hydrocarbons (PAH:s), benzene, and arsenic (ERM, 1989). These

. constituents are commonly associated with coal tars, and their presencein
* soil and ground water at the Brodhead Creek Site is consistent with the

past use of this facxhty as a coal gasification plant. Itis anticipated that the
results of the screening will identify these same constituents (i.e.,, PAHs,

* benzene, and arsenic) as the constituents of potentlal concern in the .

shallow ground water. -

' These constxtuents (1 e., PAHs benzene, and arsemc) have not been

detected in the bedrock aquifer, however. Indeed, only trace -
concentrations of organic compounds have been reported in ground water L
samples from the deep wells (e.g., bis(2-ethylhexy! phthalate; . - |
trichloroethene) and none of the detected compounds are coal tar related.

+ The significance of these reported compounds will be evaluated using the
_screening pracess outlined above, and any constituents detected in the -

deep aquifer at concentrations exceeding screening levels will be
evaluated in more detail dunng the risk assessment. ‘

If appropnate, other cntena may also be utrhzed to 1dent1fy constltuents of

potential concern during thé baseline risk assessment. These include the
frequency of a constituent's detection in a given medium (e.g B deep

_ground water, shallow ground water), and the detection of a constituentin

other media (U.S. EPA, 1989). Detailed justification will be provrded for

- any constituents not carned through the risk assessment.
~ "Exposure Assessment . L
This task mcludes 1dent1ficahon of any potentxally exposed populatnons, .

- considering both current and realistic future use conditions of the site;
identification of the exposure scenarios to be evaluated in the risk

assessment; calculatlon of exposure point concentrations; and estimation

T Th i



.of chermcal mtakes for the deﬁned populatxons, usmg appropnate -
assumptlons to charactenze the defined exposures o ' - ,\‘ .
. Under current and reasonably foreseeable future use condmons, there are U
., no users of ground water from eithet the shallow or the deép aquifersin .- ‘
E the vicinity of the Brodhead Creek site. Furthermore, it should be noted
. that any use of ground water from the shallow aquifer is very unlikely in
" light of the poor yield of this water-beanng unit. However, inorderto
meet the requirements of the EPA for developing baseline risk
- assessments, this risk assessment will evaluate the potentlal nsks ,
associated with the hypothetical use of ground water as a residential
- ‘water supply. The risk assessment will consider ground water use by
- both adults and young children (U.S, EPA,.1991a), and will evaluate all
three potenhal routes of exposure associated with the residential use of .
~ ground water (i.e., ingestion of ground water, dermal contact with ground
- water during bathing, and inhalation of volatile constituents released from
" ground water; it should be noted that this last route is only applicable in
the event that any volatrles are selected as conshtuents of potentnal
__concern) ' : . 5

; The shallow aqurfer and the deep (bedrock) aquers w1ll be con51dered

- separately in the exposure assessment, following the mterpretauon of the . C
site hydrogeology presented in the Rl report for OU-2. Thus, two . U/ :
“exposure scenarios will be developed: hypothetical residential use of :
 ground water from the shallow aquifer, and hypothetical residential use of

ground water from the bedrock aquifer. It should be noted that this =

second scenario will only be evaluated if constltuents of potentral concem

are identified in the bedrock aquifer.

Exposure pomt concentrations wrll be calculated accordmg to apphcable
guidance (U.S. EPA, 1989, 1992b; U. S. EPA Region III, 1991, 1991a). Both
" average and upper bound concentrations will be calculated (U.S. EPA,
1992a), and, consistent with the two defined exposure scenarios, these -
calculations will be performed separately for shallow and deep ground

- water. Following current giidance (U.S. EPA, 1989), the upper bound

concentration will be equal to the 95th percentile upper confidence limitof
~ the arithmetic mean. Data will be reviewed to determine whether they are
- distributed normally or log-normally, and calculation of the mean will be
- based on the most appropnate methodology for the spec1f1c drstnbuuon .
- (US EPA, 1992b) . «

" Intake calculatxons wxll also be made followmg the methods presented in - o~
applxcable gmdance (U S.EPA, 1989) Exposure assumphons used in the B u .

T OBRMING — . - o o 73520001-6/17/54
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. mtake calculahons will be based on the standard default exposure -
. assumptxons presented mU S.EPA gurdanc:e (U S. EPA, 1989, 1991)

: Tox:c:ty Assessment

o Current toxxcxty data (r L., carcmogemc slope factors and reference doses)
* will be identified for each constituent of potential concern from U.S. EPA

toxicity databases, and if appropriate, from peer-reviewed literature. Itis
expected that the primary sources of toxrcrty information used inthe

~ baseline risk assessment will be the Integrated Risk Information System or

IRIS (an on-line toxicity data base updated monthly by U.S. EPA), and the .

" Health Effects Assessment Summary Tables or HEAST (published by U.S.

EPA). Eqmvalency factors will be used to relate the toxicity of the

B -carcinogenic PAHs to benzo(a)pyrene, followmg current U.S. EPA
| gmdance US. EPA 1993) '

~ Both mhalatron and oral toxrcrty mdrces will be presented when avaxlable,
~ in‘the toxicity assessment, Constituents without published toxicity indices
- will be evaluated by ERM's Senior Toxicologist, and a recommendation for
- 'an appropriate value or set of values will be developed based on a review
.~ of published information regarding the constituent's toxicology. These

recommendations will be revrewed wrth the Regron m toxrcologrst pnor ‘ -

 to therr usein the risk assessment

' Inaddition to presentmg numeric toxicity mdxces, the rlsk assessment will
~ include brief toxicity profiles prepared for the major constituents of

potential concern. These profiles will present a discussion of the
mechanisms by which these constituents induce toxicity, in order to ‘
provide additional perspectlve regardmg the srgmﬁcance of the risk .

.. assessment results

stk Characterzzatton . |

: In the final step of the nsk assessment the results of the exposure

assessment (i.e., the calculated intakes) will be integrated with the toxicity
information to derive quantttatrve estimates of potential risk associated

with the defined exposure scenarios. Risk estimates will be calculated
. following the standard procedures defined in U.S. EPA's Risk Assessment
- ~Guidance for Superfund/Part A (U. S. EPA, 1989), and the results will be
- compared to levels of acceptable risk defined by US. F.PA (U S. EPA

1990).

' Carcmogemc risk w1ll be calculated asa product of the constrtuent intake
'and the chemical-specific carcinogenic slope factor; under each defmed

ﬂ.)
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. Reportmg
‘The methodology and results of each of the four steps in the nsk

scenario (e. g hypothetical‘ residential use of shallow ground water), .
estimated risks for each carcinogenic constituent will be summed to derive .- -,

" atotal risk associated with a specific route of exposure (e.g., ingestion); - . \/
' similarly, risks from concurrent routes of exposure (i.e., ingestion, dermal _ |
. contact, and inhalation) will also be summed to derive a total risk for a-

potentially exposed population under a specific scenario. The resulting
risk will be compared to acceptable levels of risk defined by US. EPA
(1990) in the National Oil and Hazardous Substances Pollutxon '

Contmgency Plan (e, 1x 106t01x 104).

Noncarcmogemc hazard wxll also be calculated accordmg to the methods 7
described in Risk Assessment Guidance for Superfund/Part A (U.S. EPA, -
1989)." A hazard quotient will be computed for each constituent by

- determining the ratio of the calculated chemical intake to the appropriate
- reference dose. Hazard indices will then be calculated as the sum of all -
appropriate hazard quotients, in order to fully evaluate the potential
- noncarcinogenic | hazard associated with a defined exposure. If necessary,.

hazard indices will be segregated accordmg to target organ effect to more
accurately assess the potential for adverse health effects to occur as a .
result of the defined conditions of exposure :

assessment will be summarized in a report, and a draft copy submitted. to

" PP&L and Union Gas for review. Following receipt and discussionof =~ = » '
‘comments on the draft baseline risk assessment, the report will be revrsed .
. and issued to the agencxes Lo '

In addrtzon to descnbmg the baseline risk assessment, the report will
present a comparison of ground water sampling data to Maximum

~Contaminant Levels (MCLs) in order to provide additional perspectwe
regarding the results of the risk assessment. MCLs represent potential
- ARARS (Applicable or Relevant and Appropriate Requirements) for
i ground water, and are frequently cited as- ground water cleanup levels. .

The report wxll also contam, at a minimum, a quahtahve dxscusszon of the
uncertainties associated with each step of the risk assessment, and an

 evaluation of the significance of those uncertainties. This information is

an integral part of any risk assessment because it provrdes important

* insight into the significance of the risk assessment results, thus supporting

risk management decisions. This discussion will include evaluationof the
~ * uncertainties associated with the risk assessment process itself as well as N\ /)
. the specxﬁc assumptrons used in developmg the baseline nsk assessment I
"-'Em.lm SR 7 o o BEEA-61/%,
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'ERM Inc. 1989. Rlsk Assessment for the Brodhead Creek Sxte, ,

Itis expected that a quahtatlve dlscussmn of uncertamty will be sufficient “

o provide the perspective needed to support future risk management

decisions at this site. However, if more rigorous assessment of
uncertainties is reqmred then other techmques (e-g. Monte Carlo-

o sxmulatxon) will be consxdered

A proposed table of contents for the nsk assessment report is mcluded as

| Attachment A.

REPERENCES
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